elder). SE is a perennial plant with long, creeping and branched rhizome. It grows to 1-2 m in height, with erect, usually unbranched stems growing in large groups. Leaves are opposite, pinnate, 15-30 cm long, with 5-9 leaflets with a foetid smell. The stems terminate in a corymb of 10-15 cm in diameter with numerous white, occasionally pink flowers. The fruit is a small glossy, dark blue to violet black berry of 5-6 mm in diameter, juicy, with three pits. It is flowering from May to August and fruits ripen from August to September (3, 26) .
Distribution
Dwarf elder also known as Dane weed, Danesblood, Danewort or European dwarf elder and Walewort is a species native to Southern and Central Europe and South-West Asia (43) . Habitats include places near cities, roads, railways, through the bushes, near forests, rivers and as a weed in fields up to 1900 m of altitude (3) .
Usage in traditional medicine
Traditional Bulgarian medicine uses the berries (Fructus ebuli) and rhizomes (Radix ebuli) but less commonly the flowers (Flores ebuli) (26 2 external application summarized in Table 1 . It is a poorly studied species known for its healing effects in inflammation-related gastrointestinal diseases (14, 27) . Berries are said to have diuretic, antiseptic, tonic and purgative activity. Only ripe berries, which do not contain any toxic glycoside sambunigrin, may be used (3) . The dried roots are a source for preparation of one of the best remedies for dropsy (14) .
Phytochemical composition Phytochemical composition differs in the different parts and extracts of the plant. Flowers, fruits and roots contain different groups of compounds. The most specific ones are briefly presented in Table 2 . The content of flavanoids, anthocyanins, vitamin C, steroids, tannins, glycosides, cardiac glycosides, caffeic acid derivatives, chlorogenic acid, volatile substances, ursolic acid and phenols has been previously reported (17, 19, 33, 37, (39) (40) (41) 44) (Table 3 ). The plant contains type 1 and type 2 ribosome inactivating proteins (RIPs) and lectins as well (Table 3) .
SE biological activities
The biological activities of SE vary in different extracts depending on their phytochemical content. Recent scientific achievements in this field are summarized in Table 4 . These extracts exert high antioxidant, antiinflammatory, antiarthritic, antinociceptive and antimicrobial activities (1, (15) (16) (17) (18) (19) 23, 37, (40) (41) (42) 44, 45) . Latest investigations suggest a possible anticancer activity, too (4, 5, 10, 38) .
Antioxidant activity Many studies report in vitro antioxidant activity (AOA) of SE extracts (17) (18) (19) 23, 41) . Some of them establish a strong correlation with total polyphenol and anthocyanin content indicating the role of these compounds to quench free radicals (23, 41) . The report about SE fruit aqueous extract modulating antioxidant genes expression presents other possible mechanism of its AOA (42) . This effect is most likely mediated by polyphenol compounds in the extract (28, 29) .
Antiinflammatory activity Nitric oxide (NO) is also implicated in inflammation and other pathology, therefore, the very powerful radical scavenging activity of SE fruit extract may predict for and explain its antiinflammatory activity (19) . Different SE extracts produce significant inhibition of inflicted edema and wound healing activity in animal models (15, 16, 44) . A similar effect of root extract with additional antinociceptive activity is reported, too (1). One of the first studies of SE effects on cell culture model demonstrates that the extracts from leaves and flowers are effective in suppression of IL1α, IL1β, and TNFα biosynthesis (45) . The plant exhibits its antiinflammatory activity by inhibition of TNFα-induced gene expression of vascular cell adhesion molecule 1 (VCAM-1), too (37) . VCAM-1 is associated with a variety of chronic inflammatory disorders, making it a target for therapeutic intervention (6) . This latest study supports traditional use of plant extracts and preparations rich in ursolic acid for the treatment of chronic inflammatory processes. (4, 5, 10) . Ethyl acetate SE extracts possess a lower IC50 in cancer cell lines in comparison with the normal cell lines (38) .
Anticancer properties
Antimicrobial activity Staphylococcus aureus (S. aureus) is one of the most common Staphylococcus species causing infections (12,25). Ethanol extract from SE leaves demonstrates a significant inhibition of δ-hemolysin production in a methicillin-resistant S. aureus isolate, thus proving a strong antimicrobial activity (34) . Extracts from herbaceous parts exert antiHelicobacter pylori activity (46) . This study confirms the traditional use of such extracts as a remedy for treatment of gastric disturbances associated with inflammation, including peptic ulcers (14, 29) .
CONCLUSION
The high AOA, along with the proven antiinflammatory properties of SE imply the usage of the plant in various pathological conditions involving oxidative stress and inflammation. Studies revealing the possibilities for the application of SE derivatives in cancer therapy should continue, as scientific data indicate the plant's potential to reduce effectively cancer cell lines viability via protein synthesis inhibition.
In Bulgaria and in the other Balkan countries, there is a common use of traditional medicine along with a consumption of tea, syrups, and jams in everyday life. This suggests a need for further research in order to clarify the effects and mechanisms of SE influence on human health.
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